Introduction
The aim of this research is to explore how ESP teachers and practitioners utilise new technologies, e.g. MOOCs, webinars, online platforms, etc. as a means of self-scaffolding in order to exceed their threshold in pedagogical, linguistic, and discoursal competencies in various ESP domains. Although scaffolding in teaching ESP has been vastly investigated (Hirvela, 2013; Luzón, 2007; Sinadinović, Mijomanović, & Aleksić-Hajduković, 2019; Sobhy, Berzosa, & Crean, 2013; Tzoannopoulou, 2015) , the role of scaffolding in ESP teacher education has been largely undermined.
Furthermore, the role of technology in teaching and learning English for Specific Purposes has been widely discussed (Bloch, 2013; Franklin-Landi, 2017; Muñoz-Luna & Taillefer, 2018) as technology facilitates the incorporation of authentic audio-visual materials that meet the needs of (future) medical practitioners, economists, civil engineers, etc. However, this paper focuses on the role of new technologies in ESP teacher education and argues that it is no longer possible to neglect their pivotal role in the improvement of ESP teachers' teaching competence on their own and at their own pace.
Some previous works have indicated that technology has a positive impact on mediating the process of teacher learning. For instance, Lantolf (2004) describes technology, such as the Internet and computer along with associated software, as a dependable source of electronic-scaffolding which has acted as a mediator in their learning processes, while positively affecting the professional development of teachers. Therefore, one of the key questions posed is: how can ESP teachers utilise new technologies to further improve their teaching competence across various ESP domains? In this paper, new technologies pertain to software, apps, MOOCs, etc. (see Section 3, Figure 3 ) that can help ESP teachers upgrade their subject-specific knowledge and enhance their professional development. The paper attempts to provide some insights into this matter through the prism of the Vygotskyan notion of the Zone of Proximal Development (ZPD), which was later extrapolated to the Zone of Proximal Teacher Development (ZPTD) by Warford (2011) who used Sociocultural Theory (SCT) as a base.
According to Wood, Bruner, and Ross (1976) , "the metaphor of scaffolding implies an educational concept in which a learner is equipped with tools and strategies that enable them to surpass their current developmental level and achieve goals within their range of competence" (p. 90). Integral to the notion of scaffolding is Vygotsky's (1978) theory of the ZPD, according to which "children's developmental potential is greatly improved through adult guidance and peer collaboration" (Santoso, 2010, pp. 47-48) . Holton and Clarke (2006) state the following: "So for Vygotsky, a learner has an actual level of development and a potential for development. The difference between these two he called the zone of proximal development" (p. 128).
The conceptualisation of the ZPD and scaffolding provided by Holton and Clarke (2006) , as opposed to expert scaffolding and reciprocal scaffolding that involve the aid of another person, i.e. the aid of an expert (e.g. a parent or a teacher) and a peer, respectively, self-scaffolding refers to an individual being in charge of their learning process in which they encounter new concepts and challenges.
Nonetheless, Warford (2011) argues that the ZPD could also be applied in the field of teacher education. As a result, the notion of the ZPTD has been explored by Warford (2011) , who focuses on the distance between what teachers can do on their own and what they can achieve with the help of others (e.g. instructors, supervisors, etc.). Warford (2011) describes the ZPTD as "the distance between what teaching candidates can do on their own without assistance and a proximal level they might attain through strategically mediated assistance from more capable others (i.e. methods instructor or supervisor)" (p. 253). According to Warford (2011) , there are four stages of the ZPTD: self-and teacher-assistance (Stages 1 and 2; initial), internalisation (Stage 3, advanced), and recurrence (Stage 4, advanced) (see Gallimore & Tharp, 1990; Warford, 2011) .
This chapter proposes that the stages of the ZPTD should be redefined as new technologies can now take on the role of a mediator, although they cannot replace teacher training courses/programmes. The present research shows that ESP teachers are eager to use new technologies to communicate and exchange ideas or examples of good practice. This is actually reciprocal scaffolding that proves that ESP teachers do not depend on new technologies solely, but they are also likely to rely on their fellow-teachers for further advancement and support. The method section provides further information on the research design, selection of research tools, participants' profiles, and a brief overview of data analysis.
Method
This research aims to explore how ESP teachers and practitioners utilise new technologies as a means of self-scaffolding in order to improve their competencies in various ESP domains. This study combining qualitative and quantitative approaches is based on a survey that consists of ten questions.
The survey was sent to various ESP teachers and practitioners coming from different countries and backgrounds. The survey, which was anonymous, was distributed in the virtual environment via ESP associations, organisations, and professional social media groups. A substantial number of participants worked in the business English domain (15). In the science, technology, engineering, and mathematics field there were 12 participants. There were eight participants in the domain of English for Medical Purposes and English for nurses, whereas seven participants deal with English for Academic Purposes. Apart from these, the following domains were represented in the survey: law (4), economics and management (3), education studies (2), maritime studies (2), English for Occupational Purposes (2), tourism (1), history (1), psychology (1), pharmacy (1), military studies (1), media (1), social sciences (1), agriculture (1), and applied arts (1).
Some of the participants worked in more than one field; therefore, all the responses were included. Some questions in the survey are open-ended, while others are closed-ended. Summative content analysis was conducted by deploying qualitative and quantitative data analysis. The first part dealt with general information concerning the ESP domain, educational level, country where the participants worked and their affiliation, as well as their years of experience. The second part examined the utilisation of new technologies in ESP education including honing competencies, new technology resources, strategies, and opportunities available for their unassisted professional development. There were 50 responses in total (N=50).
Results and discussion
This section provides the analysis of the research results concerning participants' structure, electronic self-scaffolding resources available to ESP teachers, and the way they exploit new technologies in self-directed professional development.
Participants' structure
When it comes to the educational level at which they teach, four participants provided more than one answer (i.e. tertiary/in-company; tertiary/adults; secondary/tertiary; and secondary/online). Most of the participants taught English at tertiary level (46), four participants worked at secondary level, two participants taught adults, one participant stated that they worked in-company, and one participant stated they worked online. Table 1 shows the distribution of our participants across countries, i.e. where they teach. It can be noticed that teachers from 20 different countries took part in our survey while participants from Serbia, Poland, the US, and Russia were most represented. The majority of participants came from Europe, but teachers from four other continents participated as well. Figure 1 illustrates how long the participants have been teaching in the field of ESP. It can be noticed that the majority of participants are highly experienced -66% of all the participants have been teaching for between 11 and 31 years and there are only 8% of teachers who have been teaching for up to five years. Figure 2 shows in what context (private/public sector, institution/independent, etc.) our participants teach ESP. The results of the survey indicate that the majority of the participants teach at public universities (31). However, there is a significant number of those who are affiliated to private universities (14). Apart from public and private universities and schools, there are a few participants who teach at a workplace (i.e. companies) and very few teachers who are engaged in private tutoring or teaching online. For this question, the participants could provide more than one answer, which four of them did (secondary level/online lessons/tutoring; secondary level/primary; secondary level/college; and tertiary level/in-company). Table 2 shows to what extent the participants agree with the given statements designed to explore the reasons behind using new technologies. In this section, the participants were given five statements and evaluated each statement by choosing the answer they considered the most appropriate on a five-level Likert-type scale (1=I strongly disagree, 5=I entirely agree). Participants were asked if they used new technologies in order to: gain knowledge in their ESP domain (Statement 1); exchange ideas with other colleagues from their ESP domain (Statement 2); and improve their linguistic competences in their ESP domain (Statement 3). It was also checked whether they found new technologies that could improve their ESP teaching competencies to be easily accessible (Statement 4), and if it was easy to find out about new technologies that were compatible with their ESP domain (Statement 5). The answers to these questions were analysed using descriptive statistics, and our main focus was on the most positive and the most negative answers to every single question.
As can be seen from the answers to Statement 1, 46% of the participants believe they use new technologies for gaining knowledge in their ESP domain. Interestingly, none of the participants strongly disagreed with this statement, whereas 16% of them disagreed. Similarly, 34% of all the participants claim they use new technologies for exchanging ideas with their colleagues while only 6% of all the participants never seem to do that. Only 4% of all the participants believe they never use new technologies for improving their linguistic competencies in their ESP domain, whereas 38% of the participants think they definitely use new technologies to this purpose. So, analysing these three statements, it can be concluded that new technologies are used to a great extent and that the participants are well aware of them. The remaining two statements (Statement 4 and Statement 5) are predominantly evaluated using the most neutral value on Likert-type scale. Only 18% of all the participants entirely agree with the statement that new technologies that could improve their ESP teaching competencies are easily accessible, while only five participants (10%) entirely agree that it is easy to find out about new technologies they could use. So, it could be said that the participants in our research use new technologies to a rather great extent and that they do so to various purposes, but that they do not find particular new technologies accessible enough and easy to get informed about. Undoubtedly, our participants are quite eager when it comes to self-development and quite versatile in their approach to it. What is striking is the fact that they mostly rely on sources that either presuppose self-scaffolding or reciprocal scaffolding. However, most of the responses imply that they heavily rely on professional communication as a primary source of information. Figure 3 demonstrates what new technologies the participants use for their selfdirected professional development in their ESP domain. Online platforms (e.g. YouTube, TED-Ed, etc.) were obviously the most frequently chosen. These are followed by professional ESP websites, webinars, and social networks. Participants also made their own suggestions listing university online courses, educational websites aimed at professionals, and seminars for professional development.
The new technology resources that our participants listed as their favourite could be divided into 16 different categories: (1) publishers' websites and dictionaries, (2) online platforms, (3) online libraries, (4) webinars, (5) workshops, (6) file hosting services, (7) tools, (8) websites for e-learning/professional sites, (9) MOOCs, (10) e-books/online magazines, (11) professional associations' websites, (12) research engines, (13) discussion boards, (14) blogs, (15) podcasts, and (16) equipment. The software the participants use include Powtoon, Turnitin, Infographics, Seagull software, ActivePresenter, Padlet, and language softwares, along with PowerPoint. KenHub, Cnet, open educational resources, ViDEOTEL, getnewsmart (business), history.com, studylegalenglish.com, become.
legalenglishexpert.pl, medical animation sites (e.g. xvivo), and Wikis were among those most mentioned in the category of websites for e-learning/ professional sites. The category of MOOCs was illustrated by Future Learn and Canvas, whereas ELTA, Consortium on Graduate Communication, and TESOL's ESP can be classified as professional associations' websites.
The mere number of the categories obtained by answering this question proves the importance and ubiquity of new technologies, not only for general teacher development, but for ESP teacher development. On the one hand, a considerable number of our participants still resort to the more traditional resources such as books and dictionaries even though these resources can now be found online in a format that fuses the old and the new. However, there is a predominance of fairly new inventions (e.g. MOOCs) that are being used as teaching tools and self-development tools at the same time. We can also observe that e-learning/ professional websites and online platforms represent common resources for improving one's teaching competencies in ESP. This might suggest a lack of formal courses or degrees that are specifically tailored for the existing variety of ESP teachers (e.g. Maritime English, Medical English, etc.).
Furthermore, the results suggest that ESP teachers might need additional skills and know-how in the future. The bulk of our participants use a variety of apps and software programmes, some of which require their users to be technologically savvy or to devote a fair amount of time to grasp the basic functions. Finally, the reliance on the professional community is evident, nevertheless, the arena is becoming increasingly virtual in nature.
Finally, when asked how they use new technologies to further develop their teaching competencies in their ESP domain, the participants provided answers that could be organised into five different categories: (1) self-study, (2) selfdevelopment, (3) information exchange, (4) classroom use, and (5) testing.
Regarding the self-study category, the participants use new technologies to find relevant literature as resources and references to be updated in their ESP domain, to deepen their knowledge of the domain, to read, learn new skills, watch videos and tutorials, and update and broaden their competencies in (business) terminology.
In the self-development category they use new technologies to access webinars (Oxford University Press), web conferences, discussion forums (TESOL), and professional ESP websites (TESOL) to get practice and experience, to develop their linguistic competencies, to search how to use new technologies, to apply professional programmes in expanding their specialist knowledge, to learn new skills, for continual professional development, to acquire the latest pedagogical tools to improve their teaching, and to update and broaden their competencies in business terminology.
For information exchange, our participants use new technologies to share information with students/colleagues, for professional exchange, to access news feeds from social network groups and discussion forums (TESOL). The participants use new technologies in the classroom to access/find relevant material e.g. videos, as source material for lessons/course development, for development of their students' linguistic competencies, to search for activities that can be used with students, to assign tasks, to introduce new approaches for teaching 'old' things (e.g. using an interactive whiteboard), for using videos in the classroom (e.g. pronunciation drill), for development of activities based on video content, for recording micro teaching sessions and their discussion and evaluation with students, and for skills development.
Finally, for testing, our participants use new technologies to develop their own web based applications for ESP.
The participants also use online platforms, MOOCs, apps, and online courses. All of these are used for self-study and self-development. Online platforms, MOOCs, and apps are used in the classroom, and online platforms and apps are used for information exchange and testing.
As regards self-study, we can see that the emphasis is placed on obtaining new information and deepening the knowledge within a particular domain, while the self-development category adds honing both linguistic and non-linguistic skills including pedagogical and technological skills, as well as the acquisition of new tools. Even though the third category is self-explanatory, it is evident that new technologies are used as an easier and faster way of communication with students and with the professional community. The fourth category shows us how new technologies are used for finding materials and activities for class use, for honing skills, course development, and for developing student's linguistic competencies. Finally, not only do our participants use new technologies for the purpose of testing, but they also take part in developing them. It is interesting to note that a few of these appear in almost every category. For instance, online platforms and apps are included in all the categories, whereas MOOCs are mentioned in three (self-study, self-development, and classroom use), and online courses in two (self-study and self-development). Another important fact is that there are these five groups in particular, rather than some other combination. Therefore, we propose that new technologies actually serve as electronic-scaffolding (e-scaffolding) that can be further broken down into self-scaffolding (self-study and self-development), reciprocal scaffolding (information exchange), and as a source of pedagogical tools.
Conclusions
This research has provided ample evidence of how ESP teachers and practitioners utilise new technologies. ESP teachers have demonstrated an insatiable need to enhance their teaching competencies by turning to new technologies (i.e. MOOCs, software, apps, etc.). The research has shown that ESP teachers use new technologies to a rather great extent and that they do so for various purposes, even though they do not always find them easily accessible or simple to use.
Furthermore, the data indicate that e-learning/professional websites and online platforms represent common resources for improving one's teaching competencies in ESP. This might suggest a lack of formal courses or degrees that are specifically tailored for the existing variety of ESP teachers.
Most importantly, this research highlights the need to redefine the outdated model of the ZPTD by acknowledging e-scaffolding as the fifth stage of the ZPTD that co-exists with the other four stages defined in the 1990s when the new technologies had just started to emerge.
Offering an up-to-date model for ESP teacher education is an important implication of this research whose findings could serve as guidelines and contribute to materials development.
Finally, the limitations of this research are cross-cultural differences in ESP teacher education, which are beyond the scope of the research. Nevertheless, this paper provides a universal representation of current trends in ESP teacher education and the role of new technologies in unassisted professional development of ESP teachers. Further research is well-advised in order to explore field specific nuances, cultural differences, and (in)accessibility to new technologies investigated in the paper, including financial and institutional aspects.
